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[0 0 0 2] 

fl:t--6:&&*^i£<M^^^tlTV^So ■=t(Di^mmt3^:&^0)—olZCEL? (code Excit 
ed Linear Prediction) A'^^^^ CELPTti, At!=^^<Dm^m.^^^^-tmj^^ 

\^y^K^h)v) ^sLis:^^^vl/x^^b^^w^«# (.^m^^hjv) t(Dmxm 

#/r^>f> {\:^v^^^yiL=^M^^y) CEmzm^Xm. Schroed 

er^tCii-S rcode excited linear prediction: High quality speech at very 
low bit ratesj (Proc. of IEEE Int. Conf. on Acoust. , Speech and Signal 
Processing, pp.937-940, 1985) (iSCi^ 1 ) ^i^MX^^o 
[0 0 0 3] 

m-^ti^m=^mmrx<DBk^rj^mss^aMtf^m^^n^. L*^L^*^e>, celp5:/< 

We*^^ L < ^Mb-r -5 :i ^ ^ o T VN § o 
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cal Report, GSM 06.90 version 2.0,0) (jSC^2) (DB.m^^mX^^. 
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"^fr^^sfr^ msec 5 msec) (D'^':/y U-J^MMX^tDtl^^O) H-T 
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ijm^i 0 1 o», x±m^i 0 7!)Ne>A:fj$4xfcbf-/ h^3^j$:5>#jb, mB.(Dm. 

^/'^^:^-diKMm-t^>(y7'v ^ 7.izmm-t^o ^L/T, iff-tA:dIlIS&l*, A 
tim^(Dmm.m!^^^^-tm:^^^ h;V*f (Line spectrum Pair, LSP) KM^ 
•t^^yy^^y^:^^LS?m^m^l 0 2 0^#fci^b, As^-fi-^cDtr^y^^MiB^^ 

ojc#fc$&L, mi(D^^yizMJt-t^-<y7'y^:^^^i(D^>(ym-^m^i 2 
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>'lx-A©^.^.J:i; Lpj-9->:;^Aj®^(Z).^,*^e>. h;i'Slc*@^-rs Lsfr•9- 
>:/;l/:^)•®^t^7 »; ffl mi ©If h;i/)&^^t-s<, 

bfeLpjiif>>^;i'$:^yjgb^^bT, h;i/;fi*'iL5f^-9->>^;iyT'^S^l 

®tf^y^'<^7 h;i/^^^-r'5o tr^y^ii-tm-^iiis&i 2 1 oli, t&iamioif^i/ 
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i®tf^y^/<^ h;i/i:, mio)^^ y^^m^i 2 2 0 *^e>ffi:^j$4x-5>m 1 <D>^f 
^>i:^A;6hU, mi(D\^^y^^^ hJ\y}imi(o¥^yii^mmi^rf^2(D\^ 
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, M^(3D:?^^fe> M^lS, L. R. Rabineri^tC TDigital Processing of Speec 
h Signalsj (Prentice-Hall, 1978) (:$Cll^3) <Df^8^ TLinear Predictive C 

oding of speechj s:#MT'^So mm^mmmw^M-m^ 5 5 1 oii, mmw^m 
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(q("^ (n) , j = l, NgfP ) ilA^^LLSP 
[|S[2 6] 

iii)^Ati^n. r®LSP (q^^^j (n) ) mm^mmm. [a^^^j (n) , 

j=l, Np, in=l, Ngf^] izmnV. 
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, mX\t. ^:i^2<Z)5.2.4tStCfE3^$tlTV%S:&^$:#M'e^Sc 
[0 0 5 6] 

M*^#it7w;i/^ 5 0 5 ott, xt}^^2, oti^^xij^^ V)\yi>\ IS0^M^ 
'\i:m:d-r-5c ^zi-e, m*^^i-t-7 w ;i/^(Z)fe^BeiS[li. w (z) =Q (z/ 
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^n?>*^^^$tlfe**^#t-t-^^7^ ;i/^H (z) W (z) =Q (z/ti 
) / [A (z) Q (z/rg) ] 5:, b;i/JCj: »J l^gf-rs ^ i:T% 

^i-JS^^^ ^r-e, -a-fi^-7>r;i/^®^^MiS[H (z) =i/a ( 
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i=l 

[0 0 6 1] 

^:9-l|5 0 6 ott, m^m-^y ^ )\^^ 5 0 5 o*^e)M^#J-tA:d^^ 
m^^n^^-y )\^ ^ 5 0 4 0 7b^?>m*^#t-til^'<^^ h;^A:^jstuT, 
m^^^fcni^. LT. «/MI:tiIS&5 0 7 o/\m:dt-S„ 

[0 0 6 2] 

S/Mbiiis&s 0 7 oit. =^mm^^mm^^ 1 1 oicmM$tiTv>sw^.^^ 
h)\y±x\zm]^-t^>(y'rv^^^. =^WM^^^m^^ 1 1 o^jii??cm:^7b, 
\^v^m^^^m^^ 2 1 o^cfe^^T^^$tlfc^Kl^<z)5l^Lp^,^T^c>t^f^;•r 
-5-r>^^y^>^5:. taiatf ^y^#-^^^llIS&5 2 1 0 ^JiBi5Jcm:^J m l 
y^mm^Q 2 2 o^c^^3?!^^tlTv^slll ®>?f-f >^T{c*fjs:-r-5>f >^^y 
mm^ioy^^y^^m^s 2 2o^mMtsh. m2(off>(y^^mmQ 

1 2 0tC*&M^tlTVA-5||2®>^-r >^TlC?y-j:S:-r€.>r ^^^'^y tuiHll2 

<Dff^y^m.m^Q 1 2 o^jiiri^ffi:d-r-5o «/Mfc:IS1^5 0 7 oli, ^i)- 
^5 0 6 o^^^ffiij^ti-s^:®-^^ >n/A$:tf-^L, >^;i/A*^«/jNiiJ&s 

>5:M«^L, z:ti,e)tc^/^:-r-5>r ^T^'^y ^X$:^f#ffi:*JllI!^6 0 1 Q)^^i:j-t^ 

o 

[0 0 6 3] 

tf V ^^-^^^las^ 5 2 10, ^mm'^^mm^ ^ 1 1 mio^^^ y^^ 

iaS&6 2 2 0^j:Uf||2<D>!f-f >:£fiK[lIj^6 1 2 Ott, #>5r. ft/MbIlI{^5 0 7 

2 10, 5 110, 111 oy-o^j^ms&e 2 2 o^i:r>*ii2 
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^m^'^^m^ 12 10, =^mm^w.^m^ 1 1 1 o , mi o^^^ i 

2 2 0^3<J:t>*f|2(D>f-r>«#llIl^l 1 2 0 |^ DTfe-SOT, ^tiej^T/n-/ 
[0 0 6 4] 

^■^m:^JliIS&6 0 1 Oli, LSPigg|/»^fblSI!^ 5 5 2 0 5b^ ^ ffiij^ tlSi^^fc 
h^nz.n^'^^^'y'rv ^y^^KtiXy. S/h^kiaB&S O 7 0;b^^m:^$4^'5, W 

[0 0 6 5] 

[f§ w b i e) -r sms] 
^ ^ h ;i/ ^ ff M $ tis A° y - ^K^-f b A'J+^m e> 3& v a ^ «?> 

2(Z)W^/<^ h;i/) hif^y^^i? (>?f-f 112 (Z) If ^y 5^ ^^^7 

[0 0 6 6] 

- 6«j ic i^x-r b icm e> Tb^ -e « ^ V A i: t>*^ -5 c 

[0 0 6 7] 
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\z.m%h. lofBy ;^A$:-etlJ^^i^l^r<DE^^^cfev^T#e>tlfeifrBa>';l/Z^S:mv^T¥ 

[0 0 6 8] 

?^^M^iS[T'«^i- -5 7 >f ;b ^? S: iff ia®M# {c j; »; i^i&-r s :r: i: j: o x 
lifM-^icj: utfrSa7>r;i/3?$:igi&t-'5:^i:S:#^i:-rSo 

[0 0 6 9] 
[0 0 7 0] 
[0 0 7 1] 
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^M^t5i[T'^^i--5 -7 >f ;b ^ §: t«fH®iSM#JC J: V HgSfT -5 ^ i: JC o T^^fs 
[0 0 7 3] 

^^mmj )\^j^x\^m--t^mmm^iEm^tm^t. mmj }vj^^^ti&.w<DBm 
izi5\^^xm^tir=.mmj )\^M.^m^^x^m^tr^^mi\:m^ii. mm^miti^t:^ 

^^mn'r^mmm^'^ftmmt^^Ajxm^^ti^:iii^mmt.tSa 
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[0 0 7 5] 
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^<> At}m^<D!^^^^m\^xmmmmML^r^^m:^m^mmmKm\^^xmm 

^;*-^5^7^)^e>tf■#t-'2>#i^r¥^ (Moving Average)^g|, ^V^il^<Z)^W$:#;^ of 
ti^gata!li(Auto-Regressive)^]g, ^^V>tt, ^pj^^rtfS b:t^lC^i*^^ 

[0 0 7 8] 

mz, :^mm(Dmm(Dm^mK^\^^xmm^^mvxmmiznm-t^. 
m 1 It. :=^mm(o^^m^w.^mn(Dm i (Diijg®?^ffis:3t'r:/n v^mx$>^ 

[0 0 7 9] 

Aij^^i 0, m:;^^^ 2 0, n^xt!m^i o i o, Lsp^-^tmi^i 

0 2 0, mm^m^BM^m^i o s o, wMM#m#ia^i 1 1 o, sB«:iiii^ 

1 2 4 0, tf^y^#-t^#llIS&l 210, miCD^^ym^m^l 220, ^2 

co^f >f >m-^ias& 1 12 0, mi<D^4>m^i 2 3 0, ^z<Dff^ym^i i 

3 0, *D^m 0 5 0, ^b^ieifmillS^ 1 3 10, ¥?&<l:iaS&l S 2 0fcJ: 

tJf-^^-7>f 1 0 4 oli, (D'^^rnxW^i^f^^-y^nv ^ ^.m^^x^^o) 

#^7ClSl?&2 6 1 0 ^COV^T^^i--5o 
[0 0 8 0] 
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m^mummiZ. h^^iO^Xzfjlt. Tj^msec (Mx-li, 20 msec 

m^ii. 4) ilLT, Tf^/N^f^ msec (MX-li. 5 msec) Mil 

[0 0 8 1] 

aig##iE^^bliII^2 5 1 oii. MM-^i 0 5 o*>e>mmify:7U-AK:33W 

[x^^^e^j, (i) ; i = 0, L^^^- 1 ;m=0. N^f,. 

■:ryu-2^mz^ mm^^hjv [x^^^g^j. (i) ] ij^(b¥>(ytm^<^h}vt. 
lHis&2 6 1 o^ffi:^-r-5o rrT\ y HhXfit. ^k^x^^n^ J jvi^^m 

[0 0 8 2] 



) T'fes 2) o r^h^. W'^^h;!/ [x^'^^ej.c (i) ] ^^^y 

[gexc(j) ;j=0, (Ngfj.- Nggj^- 1) ] (Ci:»;|g5WbT#^ 

[0 0 8 3] 
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(Ngf^ • Ng^f^- 1 ) ] A^, mmm^iEm^tm^2 510 *^e>?^^^^ h 

MS^^ h;i/$:fB'ISlElg&i 24 0 i:-^^7>f 1040 n^mti-t^. 

[0 0 8 4] 
[iSf3 5] 

[0 0 8 5] 
[0 0 8 6] 

xti^^io. Hiij^^zo. #-i-A*iiii^i 0 1 0, Lspm-^mi^i 

0 2 0, mm=fm^m^mm^i 0 a 0, 1 110, fsittiis& 

1 24 0, tf ^>fg-^^-^imS& 1 2 1 0 , ^ 1 (^>^f>f >^-^[hISS 1 2 2 0, l|2 
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3 0, mnm 1 0 5 0, ^mimm.t\%m^ 1310, ^^mitm^ 1 3 2 0 ^ j: 

x^^^y^)\^^ 1 04 oii, (b'<^^m'^mM\^r^^':fu V ^ iin^:''^^'') . 

mmm^jEmitm^ 2 510, mmm^^Tm^z e 1 o^, micDmcomM 
, /t'7-tfmtmsi3 0 4 0, w^^- F8t^ias&3 0 5 0, M=^m=^mmm^ 

2020, ^W^SI1IS&2 0 3 0, Hi (D^#lllg&2 110, Hi 2 
150, H2©7^;i/^216 0 fej:t)^||3 (Z):7W';^^5? 2 17 0 {Co V^TS^^^■r 

-So 

[0 0 8 7] 

/tr7-tf#iaiS&3 0 4 Oli, ^^^"7 ^ 1 0 4 0*^e>lS^^^^ 

Illg&2 0 2 O^m^-reo if l/-ix^tC7l>7-$:ffWr'g>=fe<Z)^ 

L, l/-AlC^3lt-5A'7-©ff-m{Ctt, H (m- 1 ) if:/:7l^-^lC 

i3v^Ttuga-^^7>r >a/3f 104 0ii^h\i^i3^t\,fcmUn^^^ h;^5:^v^So S 
CSgy„ (i) ; i = 0, Lgf^] iifSi:, (Ep3„) 

[0 0 8 8] 
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